HRP injection in lobule VI-VII of the cerebellar cortex reveals a bilateral inferior olive projection in granuloprival rats.
In immature rats, Purkinje cells receive synapses from multiple climbing fibers. During development, this multi-innervation regresses and only one climbing fiber innervates each Purkinje cell in the adult. The multi-innervation of immature rats is maintained in the adult if the precursors of the cerebellar granule cells are destroyed by early postnatal X-irradiation. The present study was undertaken to determine the origin of climbing fibers projecting to lobule VI-VII of the cerebellum in X-irradiated granuloprival rats. Olivary neurons were labelled by retrograde transport of wheat germ agglutinin conjugated to horseradish peroxidase, which was injected by iontophoresis in the right vermis of lobule VI-VII. Three-dimensional reconstructions of the inferior olive were made for granuloprival and control rats. No significant variation in the shape and dimension of the olive was observed between the two groups. Labeled cells were found in the middle part of the median accessory olive (MAO). In control rats, stained cells were found only in the contralateral MAO, whereas in the granuloprival rats they were located in both the contralateral and the ipsilateral MAO. Homologous zones were marked in control and granuloprival rats in the middle part of MAO. In granuloprival rats, there was a symmetry in the distribution of the stained cells in the ipsi- and contralateral MAO along the three axes. Therefore, polyinnervation involves homologous regions of both inferior olivary nuclei.